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Abstract 

Background: This study investigates teacher collaboration in Hungarian vocational 
education and training (VET) schools based on an online survey of teachers (n = 303). 
Collaboration of teachers has long been appreciated for its significant benefits includ-
ing increased motivation, job satisfaction, self- and collective efficacy, as well as its role 
in teacher professional development and school improvement. Collaboration of teach-
ers working in VET schools, especially in VET systems where initial VET is provided to 
young people and (in part) within compulsory education, appears as particularly desir-
able, given the special context, objectives and challenges of this sector and the spread 
of competence-based education. However, relatively little is known about VET teacher 
collaboration, especially in Hungary, where three different profiles of teachers—gen-
eral subject and vocational teachers and vocational trainers—work in VET schools. The 
aim of our study was to provide data about how Hungarian VET teachers collaborate, 
which could validate prior research results on teacher collaboration as well as identify 
any special features of the VET context.

Method: Our study design was exploratory, descriptive and correlational, apply-
ing quantitative statistical analysis. We measured teacher collaboration (practice and 
perception of impact) and explanatory individual and organisational factors selected 
for our research framework by adapting instruments of previous empirical studies 
(most importantly, OECD’s TALIS). We analysed connections between collaboration and 
independent variables created by principal component analysis.

Results: Our data show that sharing-type collaboration (professional discussions and 
exchange of materials) are widespread among Hungarian VET teachers. They are much 
less likely to participate in deeper collaborative activities that presuppose higher levels 
of interdependence, and they also appreciate the impact of deeper collaboration less. 
Female respondents participate in sharing-type activities more than their male col-
leagues, and middle-aged (40–55) are most active in both types of collaboration and 
perceive the most impact. Collaboration practices correlate most with perceptions of 
their impact. More frequent collaboration and perceptions of higher impact are related 
to teachers’ sense of higher self-efficacy and relaxed, tolerant and encouraging col-
legial relationships. Structural barriers seem to influence only sharing and perceptions 
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of impact. Small, but statistically significant differences in collaboration were found 
between the three teacher profiles. Vocational trainers (who instruct vocational school 
practice) showed the highest level of participation in deeper collaboration, while 
vocational teachers were least likely to participate and perceived the least impact. No 
significant associations were found between collaboration and prior or current work 
experience in the taught vocation.

Conclusions: Our results largely confirm and validate previous research on teacher 
collaboration in lower level and general educational contexts by providing data on 
VET teacher collaboration. They also note the role of some VET-specific factors, such as 
structural barriers and small, but statistically significant differences between different 
VET teacher profiles.

Keywords: Vocational education and training, Teacher collaboration, Collegiality, 
Teacher professional development and learning, Teacher survey

Introduction
Although the work of teachers is traditionally characterized by high levels of individu-
alism and isolation (Lortie 1975; Rosenholtz 1989), collaboration among teachers has 
been increasingly advocated in the past decades (Goddard et al. 2007). Significant ben-
efits were contributed to teacher collaboration, ranging from increased teacher motiva-
tion, morale, job satisfaction, commitment, enthusiasm, self- and collective efficacy to 
improved communication and school climate supportive of innovation (Leana 2011; 
Hargreaves and Fullan, 2012; Vangrieken et al. 2015; Ainley and Carstens 2018). Studies 
found that the collaboration of teachers can significantly foster their professional learn-
ing and, through that, improve student achievement (Bolam et al. 2005; Goddard et al. 
2007; Reeves et al. 2017).

Most research on teacher collaboration, however, were conducted in schools within 
the sectors of primary and secondary general education. Studies on collaboration within 
institutions that provide vocational education and training (VET) are rather scarce. 
Indeed, VET is a very heterogeneous sector and many potentially relevant factors that 
may enhance, or hinder teacher collaboration relate to features of national VET systems. 
These include the level of education where VET is provided (upper or post-secondary, 
within compulsory or further education), the content and organization of VET (share 
and role of school-based general and vocational education, and form of collaboration 
with in-company trainers), and, related to these, the different types or ‘profiles’ of VET 
teachers with divergent qualification requirements and professional background (Cede-
fop 2017; Misra 2011).

Nevertheless, a common feature across VET systems is that teachers of vocational sub-
jects are described as ‘dual professionals’. That implies that they are expected to maintain 
current vocational competencies as well as pedagogical skills for effective VET teaching 
practice (Schmidt 2019). However, often, the former seems to be prioritised (Cedefop 
2016; Köpsén and Andersson 2017). Strengthening cooperation between VET institu-
tions and labour market actors to ensure the quality and relevance of VET is high on the 
policy agenda in many countries. Enhancing professional learning and improving VET 
quality through promoting teacher collaboration within VET institutions appears to be 
a much less widespread policy objective. This may be all the more surprising consider-
ing that competence-based education has become increasingly dominant in many VET 
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systems. Competence-based VET aims to provide students with authentic integrated 
knowledge, skills and attitudes required to perform a vocation, its implementation 
would therefore naturally call for the intense cooperation of VET teachers (De Bruijn 
2012; Nissilä et al. 2015). Indeed, in Dutch VET schools, multidisciplinary teacher teams 
are held responsible for the design and execution of programmes for specific vocations 
(Brouwer et al. 2016).

Although competence-based VET has long been advocated in Hungary, no specific 
measures were introduced to improve teacher collaboration within VET schools. In 
fact, hardly any research-based data are available on how Hungarian VET teachers—
who include teachers of general subjects, teachers of vocational theorical subjects, and 
trainers supervising in-school VET practice—collaborate. The objective of our study was 
therefore to explore the forms of teacher collaboration in Hungarian VET schools, and 
the influence of some general and VET-specific factors, based on a quantitative analysis 
of data collected in an online survey of VET teachers (n = 302) in one vocational centre.

Theoretical background

“Teacher collaboration” is a widespread term, but, as Kelchtermans (2006) noted in his 
literature review, it is not an unambiguous concept. Kelchtermans defined it as a descrip-
tive term referring to teachers’ cooperative actions (their actual doing things together) 
for job-related purposes. He distinguished it from the term “collegiality”, which refers to 
the quality of relationships among staff members, i.e., an aspect of the school’s organi-
sational culture, which implies a normative dimension. Nevertheless, collaboration and 
collegiality are considered as constituting and reflecting each other in an ongoing pro-
cess. Drawing on earlier research, Kelchtermans (2006) argued that in order to properly 
understand their meaning and impact, it is important (1) to differentiate between differ-
ent forms of teacher collaboration, (2) to appreciate the value of both collaboration and 
autonomy, and also (3) to take into account the content or agenda of collaboration.

As early as 1990, Little urged paying attention to both the variable forms and content 
(defined as “the collectively held beliefs, ideas and intentions”) of “collegial relations”, 
as these may lead to very different consequences: conserving the present or promot-
ing change (Little 1990). She distinguished four “ideal types” of collegiality that reflect 
increasing degrees of interdependence among teachers, and thus “present changes in the 
frequency and intensity of teachers’ interactions, the prospects for conflict, and prob-
ability of mutual influence”: “Storytelling and Scanning for ideas”, “Aid and Assistance”; 
“Sharing” and “Joint work”. In their literature review, Vangrieken et al. (2015) suggested 
conceptualizing different forms of teacher collaboration as being at some place on a con-
tinuum, depending on the degree to which they meet their criteria of “team entativity”: 
shared goals and responsibilities, task cohesion (commitment), identification, task and 
outcome interdependence.

Vangrieken et  al. (2015) summarized the various personal, structural, group, pro-
cess and organisational factors that previous studies had found to facilitate or hinder 
teacher collaboration, sometimes in a curvilinear relationship. Personal factors include 
willingness or commitment to collaborate, understanding the benefits of teaming, and 
the combination of particular skills, knowledge and experience in teaming. The most 
important structural factors relate to time issues, staff continuity, physical proximity and 



Page 4 of 26Bükki and Fehérvári  Empirical Res Voc Ed Train            (2021) 13:2 

formalisation/regulation of professional interaction. Group and process characteristics 
(that is, features specific to the particular team and their working together) had the larg-
est share of facilitators, including team size, supportive atmosphere, transformational 
leadership, and flexibility, task emphasis, interdependence, among others. Influencing 
factors of the larger context (the organisation) relate to cultural issues, trust, monitoring, 
governance structures and leadership.

Deep level teacher collaboration is rather rare, due to various sources of resistance in 
teacher culture (teachers tend to avoid conflict and preserve their norms of privacy and 
autonomy) and certain structural characteristics (such as school size, time issues, staff 
continuity, physical structures, etc., Vangrieken et  al. 2015). As Kelchtermans (2006) 
put it, the cultural and structural working conditions in a school determine and medi-
ate actual teacher collaboration, as well as the way collegiality is experienced and valued. 
Some studies furthermore suggest that the learning potential of teacher collaboration 
and collegiality as workplace conditions ultimately depend on personal characteristics. 
Attitudes, motivation or the perception of feasibility or meaningfulness mediate the 
effects of job and organisational factors (Kwakman 2003). Hoekstra et al. (2009) argued 
that the relationship between collaboration (defined as the level of interdependency 
between teachers) and learning, or between shared norms and learning, depend on how 
this collaboration or the (lack of ) shared norms are interpreted and shaped by the indi-
vidual teacher. That is, the conditions for informal learning in the work environment are 
partially shaped by the availability of resources and general conditions in the school, and 
partially by the teachers as actors and active interpreters of their work (echoing Billet’s 
principle of “dual participation”, Billett 2004; cf. also Hodkinson and Hodkinson 2005 
and Opfer and Pedder 2011).

Quantitative studies of teachers’ workplace learning also highlighted the significant 
role of psychological factors. In particular, they found that teachers’ sense of self-effi-
cacy was the most important motivational factor, which also mediated the impact of 
teamwork processes and other organisational factors (Geijsel et al. 2009, Thoonen et al. 
2011). Based on Bandura’s (1997) original concept, teacher self-efficacy refers to teach-
ers’ beliefs about their own ability to to enact certain teaching behaviour that influ-
ences students’ educational outcomes (Tschannen-Moran and Hoy 2001). Self-efficacy 
strengthens teachers in pursuing interests through setting themselves challenges, and it 
also takes away fear of failure and thus strengthens persistence in pursuing goals (Bever-
borg et al. 2015).

Collaboration is conceptualized as a type of teachers’ “professional practices” in 
OECD’s Teaching and Learning international Survey (TALIS). It distinguishes “exchange 
and cooperation” from “professional collaboration”, which imply a deeper level of coop-
eration and more interdependence between teachers (such as co-teaching, engaging in 
joint activities, or observing colleagues’ classes and giving feedback). According to the 
results of the latest TALIS 2018 survey, and in line with previous TALIS findings, large 
proportions of teachers report never engaging in these deeper forms of collaboration 
(OECD 2020). Some of the variation of teacher collaboration in TALIS data are explained 
at the country level (by cultural and contextual factors), but most of the variance is at 
the individual level, though the share of variation lying at the school level is not negli-
gible either. Male teachers tend to engage more often in deeper forms of collaboration, 
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and there is a significant negative association between age and engagement in profes-
sional collaboration in around one-fourth of the countries. However, teachers with more 
years of experience tend to collaborate more frequently than teachers of the same age 
but with fewer years of experience. The data confirm the importance of a sense of col-
legiality (positive interpersonal relationships) and distributed leadership for boosting 
collaboration.

TALIS survey findings suggest that collegiality decreases with higher levels of edu-
cation. Teachers in upper secondary education appear to work less collaboratively and 
more in isolation than their primary and lower secondary counterparts (OECD 2020). 
In spite of several major differences between primary and secondary schools (e.g. size, 
student age, class size, teacher specialization or pre-service education), Timperley et al. 
(2007) found no significant differences between these sectors regarding the conditions 
of effective teacher professional learning—except for one. There is one feature unique 
to secondary schools, which does exert enormous influence on teacher learning: the 
way schools are organised into subject-based departments, often resulting in balkanized 
school cultures (Hargreaves 1994; see also Hodkinson and Hodkinson 2005).

Available evidence suggests that the prevailing model in VET teacher communities 
is similarly individualistic, discipline-divided and course/department-based, and deep 
level collaboration is rather rare. A Finnish qualitative study has found that obstacles of 
collaboration refer to teachers’ self-image, low self-esteem and a deeply rooted fear of 
criticism or revelation of incompetence, while promoters of cooperation were connected 
to the changing practices and desire of sharing with colleagues (Nissilä et al. 2015). Nev-
ertheless, interaction with peers is an important and appreciated form of VET educator 
learning. A Swiss qualitative study of VET teachers found that “sharing”, meaning any 
type of exchange such as discussions with a role model or exchanges with peers, were 
important triggers of change. They had the strongest impact on the evolution of teach-
ers’ practices compared with the other two triggers of teacher education and teaching 
experience (Girardet and Berger 2017).

In many countries, teachers of vocational subjects are typically hired from among pro-
fessionals in the field and had not received (pre-service) teacher education. Most of their 
formal professional development opportunities also focus on content knowledge, main-
taining industry currency. Therefore, they rely on each other, trial-and-error, student 
feedback, and peer feedback to develop their pedagogical content knowledge (Hoekstra 
et al. 2015; Hoekstra and Newton 2017; Tyler and Dymock, 2019). Hoekstra and Peder-
son (2018) also found that instructors in the different departments of Canadian VET 
institutions had specific ways of working together. The authors argued that these were 
related to the specific values, principles and logic of their original profession/trade.

Present study: context and research questions

The present analysis was prepared as part of a PhD project exploring individual and 
organisational factors that may facilitate or hinder teacher professional learning in Hun-
garian VET schools. Initial VET in Hungary is (currently) provided to students from age 
14 in three programme types (Bükki 2019):

(1) Vocational programmes for learners with special education needs (SEN);
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(2) Three-year upper secondary level skilled workers’ training, which involves general 
education in one third of their curricula, with around 60% of students holding an 
apprenticeship contract (followed by an optional two-year general education pro-
gramme to obtain the secondary school certificate);

(3) Highest-prestige VET programmes that combine general and vocational educa-
tion at upper secondary level (first four years), followed by one-year post-secondary 
VET, with only a fourth of students holding an apprenticeship contract; two-year 
post-secondary VET is also available to those with the secondary school certificate 
but no prior vocational training.

Since general education and in-school vocational practice are included in the cur-
riculum of each programme type, three different profiles of teachers work in Hungar-
ian VET schools: teachers of general (academic) subjects, vocational teachers who 
teach vocational subjects (mainly theory), and vocational trainers who supervise voca-
tional practice in school workshops. These teacher profiles are characterised by differ-
ent qualification requirements and professional background. While a subject-relevant 
master level teacher qualification is required from both general subject and vocational 
teachers, vocational trainers can be employed with a bachelor level “vocational instruc-
tor” qualification, or even with only a secondary school certificate, a relevant vocational 
qualification and at least five years of professional experience. Expert interviews and a 
previous study suggest that a substantial proportion of vocational teachers and trainers 
are second-career teachers also in Hungary, who start their “pre-service” teacher educa-
tion only after they had started teaching (Bükki 2018). However, due to the unattractive 
working conditions (low salary, low prestige, decreasing teacher autonomy and highly 
challenging job), it is getting increasingly difficult to hire vocational teachers/trainers. 
The VET teacher population is aging, and the share of part-time instructors is growing 
(Információs és Technológiai Minisztérium 2018).

In spite of several major reforms in the past decades, the prestige and attractiveness of 
VET in Hungary is low compared to general education. Especially the lower-level VET 
programmes attract mostly low-achieving students, often from disadvantaged social 
background, with poor basic skills and motivations. Dropout rates are high, and stu-
dent achievement (in terms literacy and maths competences) is very low in many VET 
schools (Fehérvári 2014; Hermann et al. 2016).

While the curricula and organisation of VET, its current challenges and the policy 
objective of implementing competence-based VET (Bükki 2018) would naturally call for 
the intensive collaboration of VET teachers, no specific measures were introduced to 
promote this. In fact, hardly any research data are available on how teachers collabo-
rate in Hungarian VET schools and what specific factors may facilitate or hinder that. 
Some qualitative studies suggest that many VET schools have strong, collegial profes-
sional communities, often strengthened by a sense of mutual interdependence due to the 
near-permanent VET reforms, and the need for continuous renewal (Expanzió Humán 
Tanácsadó 2015). Some common structural and cultural features of VET schools, such 
as physical separation and different time schedules, or sometimes even a sense of con-
flict between general and vocational teachers, may, however, significantly limit teacher 
collaboration.



Page 7 of 26Bükki and Fehérvári  Empirical Res Voc Ed Train            (2021) 13:2  

Our study therefore aimed to provide answers to these research questions:

– In what forms do teachers collaborate in Hungarian VET schools, how do they 
perceive the impact of different forms of collaboration for their own professional 
development, and what barriers to collaboration do they perceive?

– How are their collaboration practices and perceptions of impact related to selected 
general and VET-specific individual and organisational characteristics?

Based on the literature, we hypothesized that the following VET-specific individual 
factors and structural and cultural conditions of the organisational context might be rel-
evant to better understand teacher collaboration in Hungarian VET:

– different VET teacher profiles imply different qualifications, professional back-
ground, and work contexts, which might be associated with individual (motivation, 
beliefs) as well as cultural factors (collegiality) that influence collaboration practices 
and perceptions of impact;

– structural features of the organisational context, related to human resources (such as 
high share of part-time instructors or frequent change of staff) and the organization 
of work (such as time scheduling, physical space, or arrangements for and nature of 
formal collaboration), may hinder the collaboration of VET teachers.

Methods
Our study design was exploratory, descriptive and correlational, applying quantitative 
statistical analysis.

Sample

Data were collected in an online survey in 2019 among VET teachers working in one 
vocational centre in the capital city. Five of the eleven member schools of this cen-
tre provided only the highest prestige VET programmes, the rest mixed types of pro-
grammes. Teachers were contacted through their principals. The final sample size is 
303, after excluding cases with a high share of missing data. Response rate was 46.4% 
compared to all teachers working in the vocational centre, and 54.2% compared to 
those who worked (full- or part-time) with an employment contract.

The majority (54.5%) of respondents were general subject teachers, one third (29%) 
vocational teachers and one sixth (16.5%) vocational trainers (see Table 11 in appen-
dix). The programme offer of this vocational centre is highly heterogeneous. Most 
(more than one third) of our respondents teach students for jobs in the trades, nearly 
one third in the services or in sports, one fifth in arts and dressmaking/leathercraft, 
and the rest in commerce, administration, catering and agriculture.
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Instruments

The variables used in this analysis were selected from our longer questionnaire on 
VET teacher professional learning and development.

Teacher collaboration

We measured collaboration practices by adapting the teacher collaboration scale of 
OECD’s TALIS 2018 questionnaire, including some items from Opfer et al. (2011) and 
Geijsel et al. 2009). Teachers were asked to indicate on a scale of 1 to 4 how typical it was 
for them to do these activities.

For each collaborative activity, we also asked teachers to what extent these supported 
their professional development (on a scale of 1–4). Such perceptions of the impact of 
collaboration were intended to measure their willingness or commitment to collabo-
rate, which previous research identified as an important personal precondition of collab-
oration (Vangrieken et al., 2015). In a similar manner regarding teacher learning, Opfer 
and Pedder argued that the beliefs about learning teachers bring in the guise of values, 
shaped by past experiences, impact their own decisions about learning (Opfer and Ped-
der 2011; Opfer et al. 2011).

Individual factors

As independent demographic variables, we analysed gender, age group, and length of 
teaching experience.

We included teacher profile (being a general education teacher, a vocational teacher 
or a trainer) in our analysis as an independent variable. In some of our analysis we also 
used a version of this variable, teacher type, which distinguishes only general subject 
and vocational teachers/trainers. Considering the latter only, we also analysed associa-
tions with the length of previous vocational work experience and whether they cur-
rently work in the vocation taught.

Teacher collaboration is considered to enhance teachers’ individual and collective self-
efficacy, but low self-efficacy was also found to be a factor hindering collaboration (Van-
grieken et al. 2015; Nissilä et al. 2015). We measured self-efficacy by adapting the TALIS 
2018 scale, which is based on the multidimensional framework of Tschannen-Moran 
and Woolfolk Hoy (2001). This framework distinguishes three core factors of teacher 
self-efficacy: the ability to enact certain teaching behaviour related to classroom man-
agement, instruction and student engagement (using a scale of 1–4).

Organisational factors

Previous research found a reciprocal relationship between collaboration and collegiality 
as well as significant correlations with other dimensions of school climate and school 
leadership. We measured general school climate by adapting the TALIS 2018 measure, 
asking teachers to what extent they agreed with statements about participation among 
stakeholders, collegiality and teacher-student relations (on a scale of 1 to 5).

We used another instrument as well, borrowed from a previous Hungarian survey, 
to further assess the nature of collegial relations. We asked teachers to describe their 
school climate in four dimensions on a scale of 1 to 5, where 1 and 5 meant the opposite 
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characteristics: ‘tense’—‘relaxed’; ‘hardly innovative’—‘innovative’; ‘small-minded’—
‘tolerant’; ‘rigid’—‘flexible’, ‘discouraging’—‘encouraging’ (Baráth 2007).

Transformational leadership was measured by an adaptation of the instrument used 
in Geijsel et al. (2009), which includes items referring to the dimensions of initiating and 
identifying a vision, providing individualised consideration and support, and provid-
ing intellectual stimulation. We incorporated two more items from Opfer et al. (2011) 
on supporting external collaborations and Sági (2015) on the availability of professional 
support from school leaders.

To measure barriers to collaboration, we designed a new question with items refer-
ring to mainly structural features that might be relevant in a VET context. These include 
the high number of part-time instructors, frequent change of staff, or the different 
nature and time schedule of the different teacher profiles. Teachers had to indicate the 
extent to which they agreed that these posed a barrier to teacher collaboration in their 
school, on a Likert scale of 1–4.

Data analysis

We used descriptive statistics to describe in what forms VET teachers collaborate, how 
they perceive the impact of these on their professional development, and what posed a 
barrier to their collaboration with colleagues. In order to analyze associations between 
collaboration and selected personal and organisational factors, we created indices (new 
variables) through principal component analyses from the observed variables. We tested 
statistical significance of differences in collaboration by our selected categorical varia-
bles by analysis of variance (one-way ANOVA). Correlations between collaboration and 
the selected individual and organisational factors were analysed by calculating Pearson 
correlation coefficients. Statistical analyses were conducted using SPSS version 25.0 
software.

Results
VET teachers’ collaborative activities, perceptions of impact and barriers

Our respondents participate in exchange and sharing-type collaboration activities much 
more than in deeper professional collaboration (see Fig. 1). While a significant major-
ity said that it was rather or completely typical for them to engage in professional dis-
cussions and exchange teaching materials with colleagues, only slightly more than half 
participate in joint activities (e.g. co-teaching, organising joint projects across different 
classes/years) and observe colleagues’ classes to learn from them. Only a minority typi-
cally observe colleagues’ classes to give feedback or carry out joint research (such as ana-
lysing the performance of the school or studying a new pedagogical theory or method). 
Significant proportions (12–31%) of our respondents claimed that it was not at all typi-
cal for them to engage in deeper forms of professional collaboration.

VET teachers’ perceptions regarding the impact of these collaborative activities on 
their own professional development closely correspond to their practice of collabora-
tion. As Fig. 2 shows, our respondents believed that exchange-type collaboration activi-
ties supported their professional development more than participating in deeper forms 
of collaboration. Significant shares (23, 22 and 31%, respectively) believe that engaging 
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in joint activities, observing colleagues’ classes to give feedback, and carrying out join 
research (analysis) do not at all support their own professional learning.

Nevertheless, the share of respondents who perceived a positive impact of deeper 
forms of collaboration was higher than the share of those who typically participated in 
these activities (see Fig. 3). Comparing teachers’ mean scores for collaboration practices 
and perceptions of impact by conducting a paired samples t-test for all respondents (fol-
lowing the example of Pedder and Opfer 2013) showed that the difference was statis-
tically significant for each deeper collaboration activity. However, the effect size of the 
difference is small, the highest is for observing colleagues’ classes to learn from them 
(see Table 12 in appendix).
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Fig. 2 How much doing these activities support your professional development? (%)
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Regarding the barriers to teacher collaboration in a VET context, slightly more than 
half of our respondents agreed that the different nature of work, time scheduling or chal-
lenges of the three teacher profiles was a barrier to their collaboration with colleagues 
(see Fig.  4). The majority did not find structural features related to school size and 
human resources, such as frequent change of staff, high share of part-time instructors, 
and small number of teachers teaching the same subject, as limiting their collaboration 
with colleagues. A possible explanation for the might be that our sample involved only 
11 schools providing VET in different fields, and the presence of such structural fea-
tures may very much depend on the VET field and school size. Nearly a third of our 
respondents also thought that the superficial working of their subject department lim-
ited teacher collaboration in their school.
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(n=293)

Engage in joint ac�vi�es in a class or across different
classes and age groups with my colleagues. (n=293)

Discuss with my colleagues what and how we are
learning. (n=294)

Exchange teaching materials with my colleagues. (n=293)

Engage in discussions with my colleagues about the
learning development of specific students. (n=295)

par�cipa�on percep�on of impact

Fig. 3 Share of respondents who (very much or rather) typically participate in collaboration activities 
compared with those who perceive a (very much or rather) positive impact
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Fig. 4 To what extent do you agree with the following statements? “A barrier to teacher collaboration in this 
school is …”
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Links between VET teachers’ collaboration and our selected individual and organisational 

factors

For further analysis of our data, we constructed new variables (indices) from our 
observed (interval) variables through principal component analysis, in order to con-
dense our data while minimizing information loss. Each of the extracted components 
preserved at least 45% of the information (variance) embodied by the variables in our 
original dataset. We extracted components so that stronger factor loadings indicate 
higher weight of the dimensions measured by the constituting items. We tested reliabil-
ity by computing Cronbach α, which was > 0.7 in each case.

Three variables (indices) were thus constructed to describe teacher collaboration (see 
Table 13 in appendix). As regards collaboration practice, items referring to deeper col-
laboration activities and those referring to sharing (discussion and exchange) consti-
tuted two different components: the ‘deeper collaboration’ index and the ‘sharing’ index. 
Regarding perceptions of impact, only one component was extracted, which we named 
as the ‘collaboration perception of impact’ index.

To describe potential explanatory factors, we constructed the following variables (see 
Table 13 in appendix):

– self-efficacy (one component identified after excluding five items);
– school climate (one component identified after excluding two items);
– collegial relations (one component extracted, retaining all five original items);
– transformational leadership (one component extracted, retaining all seven original 

items).
– barriers to collaboration (one component identified, retaining all five original items);

Next, we examined if our selected individual and organisation variables showed any 
significant correlations with the two collaboration practice indices and the collaboration 
perception of impact index.

We first assessed potential differences in collaboration by the selected individual cat-
egorical variables conducting one-way ANOVAs. Statistically significant associations 
with collaboration were found only between gender, age groups and teacher profiles. 
Considering only vocational teachers and trainers, current work in the original vocation 
(alongside teaching) could not be associated with any differences in collaboration prac-
tices or perceptions of impact.

Statistically significant differences by gender were only found in sharing (see Table 1). 
Our female repondents participate in exchange and cooperation-type activities more 
often than their male colleagues. However, effect size was very small (η2 = 0.030), mean-
ing that gender explains only 3% of the variance in sharing-type collaboration.

Table 1 Means, standard deviations and  one-way analyses of  variance in  sharing 
by gender

* p = .019

Variable (index) Male Female F(1,290) η2

M SD M SD

Sharing − .193 1.047 − .097 .963 5.491* .030
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By contrast, we found statistically significant differences by teacher profile in deeper 
collaboration and perceptions of impact (see Tables  2 and 3). Scheffe post-hoc tests 
revealed that vocational trainer respondents participate in deeper collaboration more 
often than vocational teachers. There was no statistically significant difference between 
vocational trainers’ and general subject teachers’ participation. Post hoc comparisons 
using the Games-Howell tests (run due to lack of homogeneity of variances, as shown 
by the Levine test) showed that vocational teachers perceived a lower impact of collab-
oration than general subject teachers. No statistically significant difference was found 
between vocational teachers and trainers in this respect. However, effect sizes were very 
small in each case (η2 = 0.030 and 0.037, respectively).

Regarding age, we found statistically significant differences between younger (-40), 
middle-aged (40–54) and older (55-) age groups (see Tables 4, 5 and 6). Scheffe post-
hoc tests revealed that middle-aged VET teachers participate in deeper collaboration 
more typically than younger teachers, and in sharing-type activities more typically 
than older teachers. There was no statistically significant difference between younger 
and older teachers’ participation in either type of collaboration. Middle-aged teachers 
also perceived a higher impact of collaboration compared to older teachers. However, 
effect sizes were very small in each case.

To analyse associations between collaboration and our selected individual and 
organizational factors, we calculated Pearson’s correlation coefficients. Vocational 
teachers/trainers’ work experience in the vocation taught (length) significantly cor-
relates (weakly) with only the length of teaching experience (r (125) = 0.213, p < 0.05), 
but not with collaboration or any other factors. Nearly all our other indicators cor-
relate significantly (p = 0.000), though the strength of correlations (effect sizes) dif-
fer. Correlation is strong, and the strongest, between collaboration practices and the 
perception of impact, while these correlate with the other indicators moderately or 
weakly (see Table 7).

Table 2 Means, standard deviations and  one-way analyses of  variance in  deeper 
collaboration by teacher profile

* p = .015

Variable (index) General subject 
teacher

Vocational teachers Vocational 
trainer

F(2,282) η2

M SD M SD M SD

Deeper collaboration .056 .954 − .271 1.03 .290 1.00 .5370* .030

Table 3 Means, standard deviations and  one-way analyses of  variance in  collaboration 
perception of impact by teacher profile

* p = .016

Variable (index) General 
subject 
teacher

Vocational 
teachers

Vocational 
trainer

F(2,270) η2

M SD M SD M SD

Collaboration perception of impact .085 .894 − .263 1.01 .192 1.23 4.201* .037
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Collaboration perception of impact shows correlation of nearly the same strength with 
self-efficacy and all the organisational variables, the strongest with the general school 
climate. Sharing correlates most with collegial relations. Deeper professional collabora-
tion shows weaker correlations with teacher self-efficacy and all organisational factors, it 
does not even significantly correlate with the barriers to collaboration. It shows strong-
est association with transformational leadership. While self-efficacy correlates weakly 
with each indicator of collaboration, the other individual factor, the length of teaching 
experience, correlates only with self-efficacy.

The table shows that our explanatory variables correlate significantly with each other 
as well. The strong correlations between transformational leadership and the two indi-
cators of school climate can be noted here, suggesting that teachers who sense positive 
school climate and collegial relations, perceive more support from school leaders. Self-
efficacy shows only weak correlations with the organisational factors, and none with the 
barriers to collaboration.

We calculated Pearson correlation coefficients also for the sub-sample of vocational 
teachers/trainers, involving another variable relevant only for them: length of work 
experience in the vocation taught. We found that the correlations between collaboration 

Table 6 Means, standard deviations and  one-way analyses of  variance in  collaboration 
perception of impact by age group

* p = .015

Variable (index) –40 40–54 55– F(2,270) η2

M SD M SD M SD

Collaboration perception of impact − .136 .964 .186 .924 − .178 1.08 4.293 .031

Table 4 Means, standard deviations and  one-way analyses of  variance in  sharing by  age 
group

* p = .013

Variable (index) –40 40–54 55– F(2,289) η2

M SD M SD M SD

Sharing − .040 .960 .174 .929 − .208 1.07 4.440 .030

Table 5 Means, standard deviations and  one-way analyses of  variance in  deeper 
collaboration by age group

* p = .031

Variable (index) –40 40–54 55– F(2,282) η2

M SD M SD M SD

Deeper collaboration − .298 .950 .133 .971 − .022 1.03 3.514 .024
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practices and the perception of impact are even stronger (see Table 8). The correlations 
of collaboration practices with school climate and transformational leadership are, how-
ever, weaker. Perception of impact, on the other hand, correlates slightly stronger with 
all factors but transformational leadership. Vocational teachers/trainers’ sharing corre-
lates more strongly with their sense of self-efficacy and perceptions about the barriers to 
collaboration.

Links between teacher type and our selected individual and organisational factors

In order to test our hypothesis that due to the different qualifications, professional back-
ground and work contexts, profiles of teachers working in Hungarian VET schools might 
be associated with differences in individual (motivational) and cultural factors that may 
influence collaboration, we conducted one-way ANOVAs. We did not find any statis-
tically significant differences in these variables by the variable ‘teacher profile’. Using 
another variable called ‘teacher type’, that makes a distinction between general subject 
teachers and vocational teachers/trainers, did, however, yield some statistically signifi-
cant results. General subject teachers sense more relaxed, flexible, tolerant, innovative 
and encouraging collegial relations in their school, and also more support and encour-
agement from school leaders, compared to their vocational colleagues. The effect size of 
both these associations was, however, very small (Tables 9 and 10). 

Discussion
Our data collected among teachers working in Hungarian VET schools mostly con-
firm and reinforce previous research about teacher collaboration. Regarding the form, 
our data confirmed distinguishing sharing (professional discussions and exchange) and 
deeper forms of collaboration that presuppose a higher level of interdependence among 
teachers. In line with previous TALIS results, we found that sharing is much more 

Table 9 Means, standard deviations and  one-way analyses of  variance in  collegial 
relations by teacher type

* p = .017

Variable (index) General subject teacher Vocational teacher/trainer F(1,293) η2

M SD M SD

Collegial relations .127 .973 − .151 1.014 5.771* .019

Table 10 Means, standard deviations and  one-way analyses of  variance 
in transformational leadership by teacher type

* p = .020

Variable (index) General subject 
teacher

Vocational teacher/
trainer

F(293) η2

M SD M SD

Transformational leadership .134 .959 − .167 1.030 5.473* .022
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prevalent than deeper collaboration also in Hungarian VET schools. Compared with 
lower secondary teachers in the OECD countries, our VET teacher respondents partici-
pate less even in sharing-type activities: while 61% of the former engaged in discussions 
about students’ learning development, and 47% exchanged teaching materials at least 
once a month, only 43 and 29% of our respondents, respectively, said it was ‘completely 
typical’ for them to do these activities (OECD 2020).

Somewhat surprisingly, although the literature often contributes higher benefits to 
deeper professional collaboration in terms of teachers’ professional development (PD), 
our respondents perceived professional discussions and exchanging teaching materials 
to be more impactful. Significant shares (20–30%) claimed that engaging in joint activi-
ties, observing colleagues’ classes to give feedback or carrying out join research/analy-
sis did not at all support their professional development. This might be explained by a 
perceived lack of meaningfulness of such joint work and/or a narrow understanding of 
PD, which has implications for both research and practice. In fact, one limitation of our 
study is that the instrument we used to measure collaboration focuses on the form of 
collaboration, whereas the content or agenda also matters and influences what teachers 
can learn together (Kelchtermans 2006; Levine and Marcus 2010). Concerning the col-
laboration activity items in our scale, the focus of collaboration is not always evident, 
and our analysis did not take content into account. As regards practical implications, it 
would be highly beneficial to expand teachers’ conceptions about their own professional 
development to recognize the value of informal learning and ensure the meaningfulness 
of joint work, in order to fully realize the learning potential of collaboration. Another 
implication for practice concerns the slight gap we found between participation in and 
perceptions of impact of various forms of deeper collaboration. In particular, observing 
colleagues’ classes to learn from them appears to be a more appreciated than practiced 
activity in VET schools.

Slightly more than half of our respondents agreed that the different nature of work, 
time scheduling or challenges of the three different teacher profiles working in Hun-
garian VET schools—general subject teachers, vocational teachers and trainers—was a 
barrier to their collaboration with colleagues. Our data showed small, but statistically 
significant differences in collaboration practices and perceptions of impact between 
these teacher profiles. Our vocational trainer respondents participate most in deeper 
collaboration activities, while vocational teachers were least likely to participate and 
perceived the least impact. A possible explanation for this might indeed be the differ-
ent organisation of their work. Vocational trainers instruct vocational practice in school 
workshops, which is typically organised in larger blocks of time and in physical prox-
imity with other trainers’ workshops. Vocational teachers, however, teach vocational 
theory in regular (45-min) classes, and often, there is only one teacher teaching certain 
vocational subjects in the school.

Our hypothesis that differences in VET teachers’ collaboration might be related to 
their different professional background was not confirmed by our data. The length of 
work experience in the taught vocation did not correlate with any of our dependent 
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variables. We found no statistically significant differences between vocational teachers/
trainers who continued working in their original vocation alongside teaching, and those 
who did not. Furthermore, conducting one-way ANOVAs did not reveal any statisti-
cally significant associations between teacher profile and our other independent vari-
ables (self-efficacy and the organisational variables) either. We found, however, small, 
but statistically significant differences in perceptions of collegial relations and transfor-
mational leadership between general subject teachers and vocational teachers/trainers. 
In the sub-sample of the latter, the strength of correlations between collaboration and 
our independent variables also differed slightly. This suggests that vocational teachers 
and trainers’ collaboration practices might be even more influenced by their perceptions 
of its impact, and that these perceptions and their sharing practices are more influenced 
by their perceptions of structural barriers. On the other hand, collegial relations might 
have less effect on their collaboration. Unfortunately, our small sample size did not allow 
analysing the influence of the VET field, which might explain differences in department 
cultures, as suggested by Hoekstra and Pederson (2018).

Regarding further (not VET-specific) individual factors, gender and age group 
explained small amounts of the variance in VET teachers’ collaboration practices and 
perceptions of impact. Our female respondents participate in sharing-type activities 
more often than their male colleagues. In contrast with TALIS 2018 findings, we did not 
find that male teachers tend to engage more often in deeper collaboration (OECD 2020). 
Our middle-aged (40–55) teacher respondents participate in deeper collaboration more 
than younger teachers, and in sharing-type activities more than older teachers, and they 
also perceive a higher impact of collaboration compared to the latter. This finding is line 
with previous research on teachers’ career development, which found that the midcareer 
of teachers is when energy, commitment, ambition, and self-confidence are at their high-
est and when teachers refine and diversify their instructional techniques through experi-
mentation (Kyndt et al. 2016), which can be a strong motivator for collaboration. Our 
data did not confirm the TALIS 2018 finding that teachers with more years of experience 
tend to collaborate more frequently than teachers of the same age but with fewer years 
of experience (OECD 2020). The length of teaching experience did not significantly cor-
relate with collaboration in our data.

Among our personal factors, self-efficacy had the strongest correlation with collabora-
tion. While increased self-efficacy can be an outcome of teacher development through 
collaboration, the relationship might be reciprocal, and it might also be a precondition of 
collaboration. It can be an important motivational factor of teachers’ workplace learning 
(Geijsel et al. 2009; Thoonen et al. 2011), although low self-efficacy might also impede 
participation (Vangrieken et al. 2015; Nissilä et al. 2015).

The strongest correlations in our data were found between collaboration practices and 
perceptions of impact, which we used here as a measure of teachers’ willingness to col-
laborate, resulting from its perceived impact. This confirms the significant role of teach-
ers’ beliefs in teacher collaboration and learning (Opfer and Pedder 2011). Our results 
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also corroborate the importance of school climate and collegiality for collaboration. 
VET-specific structural conditions as measured by our ‘barriers to collaboration’ index 
seem to influence sharing and perceptions of impact only, they are not significantly asso-
ciated with our respondents’ participation in deeper forms of collaboration. Among our 
selected organisational variables, transformational leadership correlates most, though 
only weakly, with deeper collaboration. Our data thus confirm the significant role of 
school leaders in ensuring the preconditions of collaboration by eliminating structural 
barriers, promoting good collegial relations and climate, and providing clear goals and 
sufficient motivation and support for joint work.

Finally, we have to note the limited generalizability of our results due to the relatively 
small sample size and, more importantly, the fact that our sample involved VET teachers 
only from one vocational centre located in the capital city of Hungary. In spite of the het-
erogeneity of its VET programme offer in terms of both VET field and education level, 
our data are not representative even for Hungarian VET, and some of our results may 
not at all be relevant for VET systems that differ in some significant structural aspects 
(such as teacher profiles). Our small sample size did not allow for including school-level 
variance in the analyses either. Since our models of individual and organisational factors 
affecting collaboration among VET teachers explain only small to moderate percent-
age of the variance in collaboration activities and perceptions of impact, future research 
would be needed to identify and test more relevant factors. This should involve both 
qualitative explorative studies as well as representative teacher surveys involving a large 
sample size and new instruments.

Conclusions
Our study based on a quantitative analysis of data collected in an online teacher survey 
(n = 303) in one vocational centre aimed to explore the forms of teacher collaboration in 
Hungarian VET schools, and to identify some general and VET-specific factors that may 
influence it. Our findings show that sharing-type collaboration, that is, professional dis-
cussions and exchange of materials are widespread among VET teachers. They are much 
less likely to participate in deeper collaborative activities that presuppose higher levels 
of interdependence among teachers, such as joint activities, joint research, or observ-
ing colleagues’ classes, and they also perceive a smaller impact of these activities. VET 
teachers’ collaboration practices correlate most with their perceptions of their impact. 
More frequent collaboration and perceptions of higher impact correlate with teachers’ 
higher self-efficacy and relaxed, tolerant and encouraging collegial relationships. Of our 
organisational factors, collegial relations correlated most strongly with sharing, trans-
formational leadership with deeper collaboration, and the general school climate with 
perceptions about the impact of collaboration.
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Our findings largely confirm and validate previous research on teacher collaboration 
in general and lower level educational contexts by providing data on VET teacher collab-
oration. We also noted the influence of some VET-specific organisational and individual 
factors. Slightly more than half of our respondents agreed that the different nature of 
work, time scheduling and challenges of the three teacher profiles working in Hungarian 
VET schools—general subject teachers, vocational teachers and trainers—was a barrier 
to their collaboration. We found small, but statistically significant differences in col-
laboration between these teacher profiles: vocational trainers (who instruct vocational 
school practice) showed the highest level of participation in deeper collaboration, while 
vocational teachers were least likely to participate and perceived the least impact. We 
did not find significant associations between vocational teachers/trainers’ collaboration 
and their prior or current work experience in the taught vocation.

Although the generalizability of our results is limited due to the small sample size 
and method of sampling, as well as the variability of the wider VET context, our 
exploratory study may still provide valuable data on VET teacher collaboration and 
the influencing factors. The findings might contribute to the design of future studies 
on this under-researched topic.
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Appendix
See Tables 11, 12, 13.

Table 11 Share of respondents by teacher profile

* Compared to those with an employment contract (17% of all employees, one third of vocational trainers and 17% of 
vocational teachers, worked with an assignment contract)

Respondents Response rate*

n % %

General subject teacher 165 54.5 58.9

Vocational teacher 88 29.0 77.9

Vocational trainer 50 16.5 31.1

Total 303 100.0 –

Table 12 Collaboration practices and  perceptions of  impact: means, standard deviations 
and significance of difference

Collaboration 
practice

Perception 
of impact

Difference

n M SD n M SD p Cohen’s d

Observe my colleagues’ classes to learn from them 293 2.54 0.89 286 2.71 0.93 .000 0.32

Observe my colleagues’ classes in order to provide 
feedback

291 2.32 0.96 283 2.39 1.00 .010 0.16

Engage in joint activities in a class (e.g. co-teaching) or 
across different classes and age groups (e.g. organizing 
projects) with my colleagues

293 2.47 1.06 288 2.56 1.06 .007 0.16

Exchange teaching materials with my colleagues 293 2.98 0.89 287 3.00 0.92 .002 0.18

Engage in discussions with my colleagues about the 
learning development of specific students

295 3.31 0.70 287 3.24 0.74 .600 0.03

Carry out joint research with my colleagues. aimed at 
improving teaching practice

292 2.12 0.94 284 2.19 0.99 .003 0.18

Discuss with my colleagues what and how we are learn-
ing

294 2.82 0.90 287 2.82 0.93 .778 0.02
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Table 13 Items and  component loadings in  study variables created by  principal 
component analysis

Deeper collaboration
(1 = not at all typical; 4 = completely typical)
(total variance explained: 61.4%; KMO: .704 Cronbach α: 0.784)
* Original question was: How typical is it for you to do these activities?

Component 
loadings

Observe my colleagues’ classes to learn from them .847

Observe my colleagues’ classes in order to provide feedback .857

Engage in joint activities in a class (e.g. co-teaching) or across different classes and age groups 
(e.g. organizing projects) with my colleagues

.692

Carry out joint research with my colleagues, aimed at improving teaching practice (e.g. analysing 
the performance of the school, studying a new pedagogical theory or method)

.728

Sharing
(1 = not at all typical; 4 = completely typical)
(total variance explained: 64.3%; KMO: .673 Cronbach α: 0.713)
* Original question was:  How typical is it for you to do these activities?

Component 
loadings

Exchange teaching materials with my colleagues .819

Engage in discussions with my colleagues about the learning development of specific students .820

Discuss with my colleagues what and how we are learning .766

Collaboaration perception of impact
(1 = not at all typical; 4 = completely typical)
(total variance explained: 47.4,1%; KMO: .804 Cronbach α: 0.813)
* Original question was:  How much do these activities support your professional development?

Component 
loadings

Observe my colleagues’ classes to learn from them .758

Observe my colleagues’ classes in order to provide feedback .757

Engage in joint activities in a class (e.g. co-teaching) or across different classes and age groups 
(e.g. organizing projects) with my colleagues

.673

Exchange teaching materials with my colleagues .711

Engage in discussions with my colleagues about the learning development of specific students .606

Carry out joint research with my colleagues, aimed at improving teaching practice (e.g. analysing 
the performance of the school, studying a new pedagogical theory or method)

.629

Discuss with my colleagues what and how we are learning .670

Self-efficacy
(1 = not at all typical; 4 = completely typical)
(proportion of variance explained: 49.9%; KMO: .847 Cronbach α: 0.853)
* Original question was: In your teaching, to what extent can you do the following?

Component 
loadings

Control disruptive behaviour in the classroom .759

Motivate students who show low interest in school work .653

Make my expectations about student behaviour clear .763

Help students think critically .632

Get students to follow classroom rules .713

Calm a student who is disruptive or noisy .768

Use a variety of assessment strategies .682

Provide an alternative explanation, for example when students are confused .665
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Table 13 (continued)

Collegial relations
(1 = not at all typical; 5 = completely typical)
(proportion of variance explained: 75.8%; KMO: .891 Cronbach α: .0919)
* Original question was: You see below pairs of opposite characteristics. Please assess the climate 
among the teaching staff in your school along each of these pairs of characteristics by a scale of 1 to 5

Component 
loadings

tense—relaxed .843

less innovative—innovative .811

small-minded—tolerant .892

rigid—flexible .900

discouraging—encouraging .903

School climate
(1 = not at all typical; 5 = completely typical)
(proportion of variance explained: 55.7%; KMO: .885 Cronbach α: 0.864)
* Original question was: To what extent do you agree with the following statements about your school?

Component 
loadings

School provides staff with opportunities to actively participate in school decisions .670

In this school there is a collaborative school culture characterised by mutual support. The school 
staff share a common set of beliefs about teaching and learning

.828

The school staff share a common set of beliefs about teaching and learning .797

Teachers and students usually get on well with each other .668

If a student needs additional support, the school provides it .693

In this school most teachers/trainers strive to continuously develop their knowledge of teaching 
and learning

.807

There is high level collaboration between the school and local employers .748

Transformational leadership
(1 = not at all typical; 4 = completely typical)
(proportion of variance explained: 73.3%; KMO: .924 Cronbach α: 0.939)
* Original question was: To what extent do you agree with the following statements about your school?

Component 
loadings

In this school, teachers can count on getting support and advice from school leaders .889

School leaders express clear objectives for developing the school and refer explicitly to these dur-
ing the decision-making process

.857

School leaders show appreciation when a teacher takes the initiative to improve her/his teaching 
practice or to engage in professional learning activities

.875

School leaders create sufficient opportunities for teachers for their professional development .886

School leaders encourage teachers to seek and discuss new knowledge relevant to developing 
the school

.882

School leaders regularly discuss with individual teachers their personal development goals .797

School leaders support teachers in sharing practice with other schools .806

Barriers to collaboration
(1 = not at all typical; 4 = completely typical)
(proportion of variance explained: 52.7%; KMO: .768 Cronbach α: 0.7739)
* Original question was: To what extent do you agree with the following statements? A barrier to teacher 
collaboration in this school is …

Component 
loadings

The relatively large number of part-time contracted instructors in the school staff .671

The frequent change of school staff .826
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